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Amendment to the Claims ; 

This listing of claims replaces all prior versions, and 
listings, of claims in the application; 

1. (Withdrawn) A method for compressing image chroma 
information of a color video image in a video image compression 
system, including selecting a resolution for a red color 
component of the color video image that is higher than the 
resolution for a blue color component of the color video image. 

2. (Withdrawn) A method for compressing image chroma 
information of a color video image in a video image compression 
system, including : 

(a) dovmf iltering a blue color component of the color 
video image to a processed blue color component having a first 
resolution along at least one of the horizontal and vertical 
image axes of the color video image; and 

(b) filtering a red color component of the color video 
image to a processed red color component having a second 
resolution higher than the first resolution. 

3 . (Withdrawn) The method of claim 2 , wherein the second 
resolution is in the range from 0*5 to 1.0 of the full 
resolution of the red color component along at least one of the 
horizontal and vertical image axes of the color video image. 

2 

PAGE 3I44*RCVDAT7I11/2005 7:00:53PM [Eastern Daylight T^^^^ 



0?/fl/2005 15:59 FAX 1 858 678 5099 



FISH AND RICHARDSON @1004/ 
Attorney's Docket No. :07314/0X3001 



4. (Withdrawn) The method of claim 2, further including 
compressing at least the processed blue color and red color 
components to a compressed output image. 

5, (Withdrawn) The method of claim A, further including 
decott5)rea3ing the compressed output image to obtain uncompressed 
processed blue and red color components . 

6. (Withdrawn) The method of claim 5, further including 
upsize filtering the processed blue and red color conponents to 
the full resolution of the color video image . 

7, (withdrawn) The method of claims 1 or 2, wherein the 
video image compression system is a mot ion -compensated video 
image compression system . 

a . (Currently Amended) A method for reducing chroma noise 
during compression of a color video image in a YXJV video image 
compression system using macroblocks and quantization parameters 
during compression, including: 

utilizing a variable quantization step size and a 
quantization parameter (QP) to represent a size of a step where 
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an increase in the QP corresponds to a larger quantization step 
size; 

utilizing a first QP value for the a Y luminance channel of 
the €t color video image for a first macroblock; and 

utilizing a second QP value for at least one of fefee U and V 
color channels of the color video image for said first 
macroblock, dftd wherein said second QP value is independent of 
hue of said at least one color channel ^ and wherein the second 
QP value for said first macroblock is leas than the first QP 
value-r so that said at least one of the U and V color channels 
has finer quantization resolution than the Y luminance channel 
for said first macroblock. 

9. (Currently Amended) A method for reducing chroma noise 
during compression of a color video image in a YUV video image 
compression system using macroblocka and quantization parameters 
during coinpression, including; 

utilizing a variable quantization step size and a 
quantization parameter (QP) to represent a size of a step where 
an increase in the QP corresponds to a larger quantization step 
size; 

utilizing a first QP value for a Y luminance channel of the 
color video image for a first macroblock; and 
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Utilizing a aecond QP value for at least one of U and V 
color channels of the color video image for aaid first 
macroblock, wherein the second QP value for said first 
macroblock is leas than the first QP value so that said at least 
one of the U and V color channels has finer quantization 
resolution than the Y luminance channel for said first 
macroblock, and 

The method of claim 8 , wherein the second QP value is 
determined by applying a bias value to the first QP value. 

10 . (Currently Amended) A method for reducing chroma noise 
during compression of a color video image in a YUV video image 
compression system using macroblocka and quantization parameters 
during compression, including; 

utilizing a variable quantization step size and a 
quantization parameter (QP) to represent a size of a step where 
an increase in the QP corresponds to a larger quantization step 
size; 

utilizing a first QP value for a Y luminance channel of the 
color video image for a first macroblock; 

utilizing a second QP value for at least one of U and V 
color channels of the color video image for said first 
macroblock, and wherein the second QP value for said first 
macroblock is less than the first QP value so that said at least 
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one of the U and V color channels has finer cjuantization 

resolution than the Y luminance channel for said first 

macroblock; 

Tho method of claim 8 , further including 

applying the first and second QP values; and 

compreesing the color video image, after application of the 

first and second QP values, to a compressed output image, 

11. (Original) The method of claim IQ, further including 
decompressing the compressed output image using the first and 
second QP values to obtain an uncompreaaed video image. 

12. (Currently Amended) A method comprising; 

in a YUV video image compression system, utilizing 
macroblocks and quantization parameters during cort5)ression; a 
variable quantization step size and a quantization parameter 
(QP) representing a size of a step, where an increase in QP 
corresponds to a larger quantization step sizeT-^ 

selecting at least one of reducing chroma noise during 
compression of a color video image and achieving higher 
compression during compression of the color video image; 

in response to selecting reducing chroma noise, 

6 

PAGE 7/44* RCVD AT 7111/2005 7:00:53 PM [Eastern Daylight 



■ 07/11/2005 16:00 FAX 1 858 878 5099 FISH AND RICHARDSON ©008/044 

Attorney's Docket No. x07314/013001 

Utilizing a first QP value for a Y luminance channel 
of a first macroblock of the €t color video image, and 

utilizing a second QP value for all huea of at least 
one of a U color channel and a V color channel of said 
first macroblock of the color video image, wherein for said 
first macroblock, the second QP value is less than the 
first QP value so that said at least one of the U and V 
color channels has greater quantization resolution than the 
Y luminance channel for all hues ; and 

in response to selecting achieving higher compression, 
utilizing the first QP value for the Y luminance 
channel of said first macroblock of the a color video 
image , and 

utilizing the second QP value for all hues of said at 
least one of the U and V color channels of said first 
macroblock of the color video image, wherein for said first 
macroblock^ the second QP value is greater than the first 
QP value so that said at least one of the U and V color 
channels has coarser quantization resolution than the Y 
luminance channel for all hues . 

13. (Currently Amended) A method comprising: 
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in a YUV video image compression system, utilizing 
macroblocks and quantization parameters during compression, a 
variable quantization step size and a qfuantization parameter 
(QP) representing a size of a etep^ where em increase in QP 
corresponds to a larger quantization step size; 

selecting at least one of reducing chroma noise during 
compression of a color video image and achieving higher 
compregeion during compression of the color video image; 
in response to selecting reducing chroma noise, _ 

utilizing a first QP value for a Y luminance channel 
of a first macroblock of the color video image, and 

utilizing a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock of the color video image, wherein for said first 
macroblock, the second QP value is less than the first QP 
value ao said that at least one of the U and V color 
channels has greater quantization resolution than the Y 
luminance channel, and wherein the second QP value is 
determined by applying a bias value to the first QP value ; 
and 

in response to selecting achieving higher compression, 
utilizing the first QP value for the Y luminance 
channel of said first macroblock of the color video image, 
and 
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Utilizing the aecond QP value tor at least one of the 
U and V color channels of said first niacroblock of the 
color video image^ wherein for aaid first macroblock, the 
second QP value is greater than the first QP value go that 
said at least one of the U and V color channels has coarser 
quantization resolution than the Y luminance channel^ and 
The mothod of claim 12/ wherein the second QP value is 
determined by applying a bias value to the first QP value. 

14 . (Currently Amended) A method compriainq: 

in a YUV video image compression system, utilizing 
macroblocks and quantization parameters during compreeaion, a 
variable quantization step size and a cfuantization parameter 
(QP) representing a aize of a step, where an increase in QP 
corresponds to a larger quantization step size; 

selecting at least one of reducing chroma noise during 
compression of a color video image and achieving higher 
compression during compression of the color video image; 

in response to selecting reducing chroma noise, 

utilizing a first QP value for a Y luminance channel 

of a first macroblock of the color video image, and 

utilizing a aecond QP value for at least one of a U 

color channel and a V color channel of said first 
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macroblock of the color video image, wherein for said first 
macroblock, the second QP value is leas than the firat QP 
value so that said at least one of the u and V color 
channels has greater quantization resolution than the Y 
luminance channel ; 

in response to selecting achieving higher compreBaion, 
utilizing the first QP value for the Y luminance 
channel of said firat macroblock of the color video image, 
and 

utilizing the second QP value for at least one of the 
U and V color channels of said first macroblock of the 
color video image, wherein for said first macroblock/ the 
second QP value is greater than the first QP value so that 
said at least one of the U and V color channels has coarser 
quantization resolution than the Y luminance channel; 
The method of claim 12, — further including t 
applying the first and second QP values; and 
compressing the color video image, after application of the 
first and second QP values, to a compressed output image. 

15. (Original) The method of claim 14, further including 
decompressing the compressed output image using the first and 
second QP values to obtain an \incompressed video image . 
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16. (Withdrawn) A method for improving the coding 
efficiency for a color space representation of a video image 
originally represented as linear RGB pixel values in a video 
image compression system, including transforming the linear RGB 
pixel values of the video image to a logarithmic representation 
of luminance and chroma channel information, 

17. (Withdrawn) The method of claim 16, wherein 
transforming includes applying the following equations to obtain 
a YUV logarithmic representation of the video image: 

Ylog = Log ( Wr * R + Wg * G + Wb * B) 
U chroma channel = Log(R) - Ylog 
V chroma channel = Log(B) - Ylog 
where Wr, Wg, and Wb are linear weightings for red, green, 
and blue components of luminance of the video image. 

IB- (Withdrawn) The method of claim 17, further including 
reducing the resolution of the U and V chroma channels of the 
YUV logarithmic representation. 

19. (Withdrawn) The method of claim 11, further including 
compressing the YUV logarithmic representation of the video 
image to a compressed video image. 
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20. (Withdrawn) The method of claim 19, further including 
decompressing the coTT5)ressed video image to a restored YUV 
logarithmic representation of the video image. 

21. (Withdrawn) The method of claim 20 , further including 
transforming restored YUV logarithmic representation of the 
video image to linear RGB pixel values. 

22. (Withdrawn) The method of claim 21, wherein 
transforming includes applying the following equations to obtain 
the linear RGB pixel values: 

R= ant i- log (Y + U) 
B= anti-log(Y + V) 

G- (anti-log (Y) - Wr * R - Wb * B> / Wg. 

23. (Withdrawn) A method for improving the video 
characteristics of a color video image in a video compression 
system, including: 

(a) selecting a set of image channels to represent the 
color video image, including a luminance channel and n chroma 
channels, where n is at least three; and 

(b) compressing the luminance channel and the n additional 
chroma channels to a compressed video image, 
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24. (Withdrawn) The method of claim 23, wherein at least 
one chroma channel represents non-visible wavelengths. 

25. (Withdrawn) The method of claim 23/ wherein the 
luminance channel is the image channel having the highest 
dynamic range and resolution. 

26. (Withdrawn) The method of claim 23, further including 
coding each chroma channel independently from each other 
channel . 

27. (Withdrawn) The method of claim 23, further including 
coding each chroma channel differentially with respect to a 
selected other channel . 

28. (Withdrawn) The method of claim 23, further including 
reducing the resolution of at least one chroma channel. 

29- (Withdrawn) The method of claim 23, further including 
applying a quantization parameter (QP) value to at least one 
chroma channel biased with respect to a QP value applied to the 
luminance channel . 
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30. (Withdrawn) A coinputer program, stored on a computer- 
readable medium^ for compresBing image chroma information of a 
color video image in a video image compreesion system, the 
computer program comprising instructions for causing a computer 
to permit selection of a resolution for a red color component of 
the color video image that is higher than the resolution for a 
blue color component of the color video image . 

31 • (Withdrawn) A computer program, stored on a computer- 
readable medium, for compressing image chroma information of a 
color video image in a video image cotrpresaion system, the 
computer program comprising instructions for causing a computer 
to: 

(a) downf liter a blue color component of the color video 
image to a processed blue color component having a first 
resolution along at least one of the horizontal and vertical 
image axes of the color video image; and 

(b) filter a red color component of the color video image 
to a processed red color component having a second resolution 
higher than the first resolution. 

32- (Withdrawn) The computer program of claim 31, wherein 
the second resolution is in the range from 0.5 to 1.0 of the 
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full resolution of the red color component along at least one of 
, the horizontal and vertical image axes of the color video image. 

33- (Withdrawn) The computer program of claim 31, further 
including inatructiona for causing the computer to compress at 
least the processed blue color and red color components to a 
compressed output image 

34, (Withdrawn) The computer program of claim 33, further 
including instructions for causing a decompression computer to 
decompress the compressed output image to obtain uncon^ressed 
processed blue and red color components, 

35, (withdrawn) The computer program of claim 34, further 
including instructions for causing the decompression computer to 
upsize filter the processed blue and red color con^onents to the 
full resolution of the color video image. 

36. (Withdrawn) The computer program of claims 30 or 31, 
wherein the video image compression system is a motion- 
compensated video image compression system. 

37. (Currently Amended) A computer program, stored on a 
computer- readable medium, for reducing chroma noise during 
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compression of a color video image in a YUV video image 
compression system using macroblocks and quantization parameters 
during compreaeion, including utilizing a variable quantization 
step size and a quantization parameter (QP) to represent a size 
of a step where an increase in the QP corresponds to a larger 
quantization step size, the conqputer program comprising 
instructions for causing a computer to: 

utilize a first QP value for febe a Y luminance channel of 
the a color video image for a first macroblock; and 

utilize a second QP value for all hues of at least one of 
■fefee U and V color channels of the color video image for said 
first macroblock, and wherein the second QP value for said first 
macroblock is less than the first QP value- so that all hues of 
said at least one of the U and V color channels has finer 
quantization resolution than the Y luminance channel for said 
first macroblock. 

38. (Currently Amended) A computer program, stored on a 
computer- readable medium, for reducing chroma noise during 
compression of a color video image in a YUV video image 
compression system using macroblocks and quantization parameters 
during compression^ including utilizing a variable quantization 
step size and a quantization parameter (QP) to represent a size 
of a step where an increase in the QP corresponds to a larger 
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quantization step size, the computer program comprising 
ingtructions for causing a computer to; 

utilize a firat QP value for a Y luminance channel of the 
color video image for a first macroblock; and 

utilize a second QP value for at least one of U and V color 
channels of the color video image for said first macroblock, 
wherein the second QP value for said first macroblock is less 
than the first QP value so that said at least one of the U and v 
color channels has finer quantization resolution than the Y 
luminance channel for said first macroblock, and 

The computer program of claim 21, wherein the second QP 
value is determined by applying a bias value to the first QP 
value. 

39- (Currently Amended) A computer program, stored on a 
computer -readable medium, for reducing chroma noise during 
compression of a color video image in a YXJV video image 
compression system using macroblocks and quantization parameters 
during compreiBSion, including utilizing a variable quantization 
step size and a quantization parameter (QP) to represent a size 
of a step where an increase in the QP corresponds to a larger 
quantization step size, the computer program comprising 
instructions for causing a computer to: 
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Utilize a first QP value for a Y luminance channel of the 
color video image for a firat macroblock; 

utilize a aecond QP value for at least one of U and V color 
channela of the color video image for said first macroblock, and 
wherein the second QP value for said first macroblock is less 
than the first QP value so that said at least one of the U and V 
color channels has finer quantization resolution than the Y 
luminance channel for said first macroblock ; 

The computer program of claim 31, — further including 
in s truction s for cauaing the computer to ; 

apply the first and second QP values; and 

compress the color video image, after application of the 
first and aecond QP values, to a compressed output image. 

40. {Previously Presented) The computer program of claim 
39, further including instructions for causing a computer to 
decompress the compressed output image using the first and 
second QP values to obtain an uncompressed video image . 

41- (Currently Amended) A computer program, stored on a 
computer-readable medium, including instructions operative to 
cause a computer to: 

in a YUV video image compression system, utilizeifief 
macroblocks and quantization parameters during compression, a 
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variable quantization step size, and a q\iantization parameter 
(QP) to represent a size of a step, where an increase in QP 
corresponds to a larger quantization step mxze—j_ 

select at least one of reducing chroma noise during 
compression of a color video image and achieveiRg higher 
cottpression during compression of the color video image; 
in response to selecting reducing chroma noise, 

utilize a first QP value for a Y luminance channel o£ 
a first macroblock of €t the color video image, and 

utilize a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock of the color video image, wherein for all hues 
of said first macroblock, the second QP value is less than 
the first QP value so that all hues of said at least one of 
the U and V color channels has greater quantization 
resolution than the Y luminance channel,- and 
in response to selecting achieving higher compression, 

utilize the first QP value for the Y luminance channel 
of said first macroblock of the a color video image, and 

utilize the second QP value for at least one of the U 
and V color channels of said first macroblock of the color 
video image, wherein for all hues of said first macroblockj_ 
the second QP value is greater than the first QP value so 
that all hues of said at least one of the U and V color 
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channels has coarser quantization resolution than the Y 
luminance channel. 

42. (Currently Amended) A computer program, gtored on a 
computer-readable medium^ including inatructions operative to 
cause a computer to: 

in a YUV video image compresBion gysteiti^ utilize 
macroblocks and quantization parameters during compregsion, a 
variable quantization step size, and a quantization parameter 
(QP) to represent a size of a stepr where an increase in Qg 
corresponds to a larger quantization step size; 

select at least one of reducing chroma noise during 
compression of a color video image and achieve higher 
compression during compression of the color video image; 
in response to selecting reducing chroma noise/ 

utilize a first QP value for a Y luminance channel of 
a first macroblock of the color video image ^ and 

utilize a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock of the color video image, wherein for said first 
macroblock, the second QP value is less than the first QP 
value so that said at least one of the U and V color 
channelg has greater quantization resolution than the Y 
luminance channel, and wherein the second QP value is 
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determined by applying a bias value to the first QP vAlue; 
and 

in response to selecting^ achieving hicfher compreseion^ 

utilize the first QP value for the Y luminance channel 
of Baid first macroblock of the color video image, and 

utilize the second QP value for at least one of the U 
and V color channels of said first macroblock of the color 
video image, wherein for said first macroblock, the second 
QP value is greater than the first QP value so that said at 
least one of the U and V color channels has coarser 
quantization resolution than the Y luminance channel, and 
Tho computer program of claim dl^ wherein the second 
QP value is determined by applying a bias value to the 
first QP value* 

43, (Currently Amended) A contputer program, stored on a 
computer- readable medium, including instructions operative to 
cause a computer to: 

in a YUV video image compression system, utilize 
macroblocks and quantization parameters during compression, a 
variable quantization step size, and a cfuantization parameter 
(QP) to represent a size of a step, where an increase in QP 
corresponds to a larger quantization step size; 
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select at least one of reducing chroma noise during 
cocnpreaaion of a color video image and achieve higher 
compresaion during compression of the color video image; 
in response to selecting reducing chroma noise ^ 

utilize a first QP value for a Y luminance channel of 
a first macroblock of the color video image, and 

utilize a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock of the color video image ^ wherein for said first 
macroblock, the second QP value is less than the first QP 
value so that said at least one of the U and V color 
channels has greater quantization resolution than the Y 
luminance channel ; 

in response to selecting achieving higher compression, 

utilize the first QP value for the Y luminance channel 
of said first macroblock of the color video image, and 

utilize the second QP value for at least one of the U 
and V color channels of said first macroblock of the color 
video image, wherein for said first macroblock, the second 
QP value is greater than the first QP value so that said at 
least one of the U and V color channels has coarser 
quantization resolution than the Y luminance channel ; 
Tho oomputor program of claim 41, — further including 
instructiona for cauoing the computor to; 
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apply the first and second QP values; and 
coTTiprese the color video image, after application of the 
first and second QP values, to a compressed output image. 

44. (Previously Presented) The computer program of claim 
43, further including instructions for causing a cottyputer to 
decompress the compressed output image using the first and 
second QP values to obtain an uncompressed video image. 

45 . (Withdrawn) A computer program, stored on a computer- 
readable medium, for improving the coding efficiency for a color 
space representation of a video image originally represented as 
linear RGB pixel values in a video image compression system, the 
computer program comprising instructions for causing a conqputer 
to transform the linear RGB pixel values of the video image Co a 
logarithmic representation of luminance and chroma channel 
information, 

46. (Withdrawn) The computer program of claim 45, wherein 
the instructions for causing the computer to transform include 
instructions for causing the computer to apply the following 
equations to obtain a YUV logarithmic representation of the 
video image : 

Ylog = Log ( Wr * R + Wg * G + Wb * B) 
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U chroma channel = Log(R) - Ylog 
V chroma channel = Log(B) - Ylog 
where Wr, Wg, and Wb are linear weightings for red, green, 
and blue components of luminance of the video image. 

47* (Withdrawn) The computer program of claim 46, further 
including instructions for causing the computer to reduce the 
resolution of the U and V chroma channels of the YUV logarithmic 
representation. 

48- (Withdrawn) The computer program of claim 46, further 
including instructions for causing the computer to compress the 
YUV logarithmic representation of the video image to a 
compressed video image . 

49. (Withdrawn) The computer program of claim 48, further 
including instructions for causing a decompression computer to 
decompress the compressed video image to a restored YUV 
logarithmic representation of the video image - 

50. (Withdrawn) The computer program of claim 49, further 
including instructions for causing the decompression computer to 
transform restored YUV logarithmic representation of the video 
image to linear RGB pixel values. 
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51. (Withdrawn) The computer program of claim 50, wherein 
the instructions for causing the computer to transform includes 
instructions for causing the cotnputer to apply the following 
equations to obtain the linear RGB pixel values: 
R= anti-log(Y +• U) 
B= anti-log(Y + V) 
. G= (anti-log (Y) - Wr * R - Wb * B) / Wg. 

52 - (Withdrawn) A computer program, stored on a computer- 
readable medium, for improving the video characteristics of a 
color video image in a video compression system, the computer 
program comprising instructions for causing a computer to: 

(a) select a set of image channels to represent the color 
video image, including a luminance channel and n chroma 
channels, where n is at least three; and 

(b) compress the luminance channel and the n additional 
chroma channels to a compressed video image. 

53- (Withdrawn) The computer program of claim 52, wherein 
at least one chroma channel represents non-visible wavelengths. 
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54. (Withdrawn) The computer program of claim 52, wherein 
the luminance channel is the image channel having the highest 
dynamic range and resolution. 

55. (Withdrawn) The computer program of claim 52, further 
including instructions for causing a computer to code each 
chroma channel independently from each other channel . 

56. (Withdrawn) The computer program of claim 52, further 
including instructions for causing a computer to code each 
chroma channel differentially with respect to a selected other 
channel . 

57. (Withdrawn)' The computer program of claim 52, further 
including instructions for causing a computer to reduce the 
resolution of at least one chroma channel . 

58. (Withdrawn) The computer program of claim 52, further 
including instructions for causing a computer to apply a 
quantization parameter (QP) value to at least one chroma channel 
biased with respect to a QP value applied to the luminance 
channel - 
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59. (Withdrawn) A system for compressing image chroma 
information of a color video image a video image compression 
system, including : 

(a) means for selecting a resolution for a red color 
component of the color video image that is higher than the 
resolution for a blue color component of the color video image; 
and 

(b) means for applying the selected resolution to compress 
the color video image • 

60. (Withdrawn) A system for compressing image chroma 
information of a color video image in a video image compression 
system, including means for; 

(a) downf iltering a blue color component of the color 
video image to a processed blue color component having a first 
resolution along at least one of the horizontal and vertical 
image axes of the color video image; and 

(b) filtering a red color component of the color video 
image to a processed red color component having a second 
resolution higher than the first resolution. 

61. (Withdrawn) The system of claim 60,, wherein the second 
resolution is in the range from 0.5 to 1.0 of the full 
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resolution of thft red color component along at least one of the 
horizontal and vertical image axes of the color video image. 

€2. (Withdrawn) The system of claim 60, further including 
means for compressing at least the processed blue color and red 
color components to a compressed output image. 

63. (Withdrawn) The system of claim 62, further including 
means for decompressing the compressed output image to obtain 
uncompressed processed blue and red color components. 

64. (Withdrawn) The system of claim 63, further including 
means for upsize filtering the processed blue and red color 
components to the full resolution of the color video image, 

65. (Withdrawn) The system of claims 59 or 60, wherein the 
video image con^ression system is a motion- compensated video 
image compression system. 

66. (Currently Amended) A system for reducing chroma noise 
during compression of a color video image in a YUV video image 
compression system using macroblocks and quantization parameters 
during compression, utilizing a variable quantization step size 
and a quantization parameter (QP) to represent a size of a step 
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where an increase in QP corresponds to a larger quantization 
step size, including: 

means for utilizing a first QP value for tiie a Y luminance 
channel of a the color video image for a f.Lrst macroblock ; 

meang for utilizing a second QP value for all hues of at 
least one of the U and V color channels of the color video 
image-; — whQrGii» "- £ - or at Icaot a plurality of macroblocka, for said 
first macroblock, and wherein the second QP value for said first 
macroblock is less than the first QP value-,- so that all hues of 
said at least one of the U and V color channels has finer 
quantization resolution than the Y luminance channel for said 
first macroblock ; and 

means for applying selected QP values during compression of 
the color video image. 

S7 - (Cxirrently Amended) A system for reducing chroma noise 
during compression of a color video image in a YUV video image 
compression system using tnacroblocka and quantization parameters 
during compression, utilizing a variable cp-iantization step size 
and a cfuantization parameter (QP) to represent a size of a step 
where an increase in QP corresponds to a larger quantization 
step size/ including: 

means for utilizing a first QP value for a Y luminance 
channel of the color video image for a first macroblock; 
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means for utilizing a aecond QP value for at least one of 
the U and V color channel 9 of the color video image for said 
first macroblock, wherein the second QP value for aaid first 
tttacroblock: ia leaa than the first QP value so that said at least 
one of the U and V color channels haa finer quantization 
resolution than the Y luminance channel for said first 
ma c rob 1 o ck ^ and 

¥ hc system of claim 66, wherein the second QP value is 
determined by applying a bias value to the first QP value ; and 

means for applying selected QP values dixring compression of 
the color video image , 

68 . (Currently Amended) A system for reducing chroma noiae 
during compresBion of a color video image -in a YUV video image 
compression system using macroblocks and qxiantization parameters 
during compression, utilizing a variable quantization step size 
and a quantization parameter (QP) to represent a size of a step 
where an increase in QP corresponds to a larger quantization 
step size/ including i 

means for utilizing a first QP value for a Y luminance 
channel of the color video image for a first macroblock; 

meana for utilizing a second QP value for at least one of 
the U and V color channels of the color video image for said 
first macroblock, and wherein the second QP value for said first 
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macroblock is less than the first QP value bo that said at least 
one q£ the U and V color channels has finer cruantization 
resolution than the Y luminance channel for said first 
macroblock; 

means for applying selected QP values during compression of 
the color video image ; 

The oyotcm of claim GG, further including ? 

means for applying the first and second QP values; and 

means for compressing the color video image, after 
application of the first and second QP values, to a compressed 
output image . 

69* (Original) The system of claim 68, further including 
means for decompressing the compressed output image using the 
first and second QP values to obtain an uncompressed video 
image . 

70. (Currently Amended) A YUV video image compression 
system configured to utilize macroblocks and quantization 
parameters during compression, a variable quantization step 
. size, and a quantization parameter (QP) to represent a size of a 
step where an increase in QP corresponds to a larger 
quantization step size, the system including: 
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means for selecting at least one of reducing chroma noise 
during compression of a color video image and achieving higher 
compression during compression of the color video image; 

means for, in response to selecting reducing chroma noise ^ 
utilizing a first QP value for a Y luminance channel 
of a first macroblock of ^ the color video image, and 

utilizing a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock o f the color video image, wherein for all hues 
of said first macroblock, &t Icaat a plurality of - 
maorobloclca, the second QP value is less than the first QP 
value BO that all hues of said at least one of the U and V 
color channels has greater quantization resolution than the 
Y luminance channel; and 

means for, in response to selecting achieving higher 
compression/ 

utilizing the first QP value for the Y luminance 
channel of said first macroblock of the color video 
image , and 

utilizing a the second QP value for at least one of 
the U and V color channels of said first macroblock of the 
color video image, wherein for all hues of said first 
macroblock, at - least a plurality of macroblooka r the second 
QP value is greater than the first QP value so that all 
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hues of said at least one of the U and V color channels has 
coarser quantization resolution than the Y luminance 
channel ; and 

means for applying selected QP values during compression of 
the color video image. 

71. (Currently Amended) A YUV video image compression 
system configured to utilize macroblQcks and quantization 
parameters during compression, a variable quantization step 
size, and a quantization parameter (QP) to represent a size of a 
step where an increase in QP corresponds to a larger 
quantization step size, the system including; 

means for selecting at least one of reducing chroma noise 
during con^ression of a color video image and achieving higher 
compression during compression of the color video image; 

means for, in response to selecting reducing chroma noise, 
utilizing a first QP value for a_ Y luminance channel 
of a first macroblock of the color video image, and 

utilizing a second QP value for at least one of a U 
color channel and a V color channel of said first 
macroblock of the color video image, wherein for said first 
macroblock, the second QP value is less than the first QP 
value so J:hat said at least one of the U and V color 
channels has greater quantization resolution than the Y 
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luminance channel, and wherein the second QP value is 
determined by applying a bias value to the first QP value ; 
and 

means for, in response to select ing achieving higher 
coinpre s e i on , 

utilizing the first QP value for the Y luminance 
channel of said first macroblock of the color video image, 
and 

utilizing the second QP value for at least one of the 
U and V color channels of said first macroblock of the 
color video image, wherein for said first macroblock/ the 
second QP value is greater than the first QP value so that 
said at least one of the U and V color channels has coarser 
quantization resolution than the Y luminance channel, and 

Tho oyatcm of claim 70, wherein the second QP value is 
determined by applying a bias value to the first QP value^ 
and 

means for applying selected QP values during compression of 
the color video image , 

72 . (Currently Amended) A YUV video image compression 
system configured to utilize macroblocka and quantization 
parameters during compression, a variable quantization step 
size, and a quantization parameter (QP) to represent a size of a 
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atep where an increaee in QP corresponds to a larger 

quantization atep size, the system including: 

means for selecting at least one of reducing chroma noise 

during compresgion of a color video image and achieving higher 

compression during compression of the coloi: video image ; 

means for, in response to selecting reducing chroma noise, 
utilizing a first QP value for a Y luminance channel 
of a first macroblock of the color video image, and 

utilizing a second QP value for at least one of a U 
color channel and a v color channel of said first 
macroblock of the color video image, wherein for said first 
macroblock, the second QP value is less than the first QP 
value so that said at least one of the U and V color 
channels has greater quantization resolution than the Y 
luminance channel; 

means for, in response to selecting achieving higher 
compression, 

utilizing the first QP value for the Y luminance 
channel of said first macroblock of the color video image ^ 
and 

utilizing the second QP value for at least one of the 
U and V color channels of said first macroblock of the 
color video image ^ wherein for said first macroblock, the 
second QP value is greater than the first QP value so that 
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said at least one o£ the U and V color channels has coarser 
quantization resolution than the Y luminance channel; 
means for applying selected QP values during compreasion of 

the color video image; 

The Qyotcm of claim 70, — g urthcr including! 

means for applying the first and second QP values; and 

means for compressing the color video image, after 

application of the first and second QP values, to a compressed 

output image - 

73, (Original) The system of claim 12, further including 
means for decon^jressing the compressed output image using the 
first and second QP values to obtain an uncompressed video 
image . 

74. (Withdrawn) A system for improving the coding 
efficiency for a color space representation of a video image 
originally represented as linear RGB pixel values in a video 
image compression system, including: 

(a) means for inputting linear RGB pixel values of a video 
image; and 

(b) means for transforming the linear RGB pixel values of 
the video image to a logarithmic representation of luminance and 
chroma channel information. 
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75. (Withdrawn) The system of claim 74, wherein 
transforming includes applying the following equations to obtain 
a YUV logarithmic representation of the video image; 
Ylog = Log ( Wr * R + Wg * G + Wb * B) 
U chroma channel = Log(R) - Ylog 
V chroma channel = Log{B) - Ylog 
where Wr, Wg, and Wb are linear weightings for red, green, 
and blue components of luminance of the video image . 

76* (Withdrawn) The system of claim 75, further including 
means for. reducing the resolution of the U and V chroma channels 
of the YUV logarithmic represent at ion - 

77 ♦ (Withdrawn) The system of claim 75, further including 
means for compressing the YUV logarithmic repreeentation of the 
video image to a compressed video image . 

78- (Withdrawn) The system of claim 77, further including 
means for decompressing the compressed video image to a restored 
YUV logarithmic representation of the video image. 
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79, (Withdrawn) The system of claim 78, further including 
means for transforming restored YUV logarithmic representation 
of the video image to linear RGB pixel values* 

80. (Withdrawn) The system of claim 79, wherein 
transforming includes applying the following equations to obtain 
the linear RGB pixel values: 

R= anti-log (Y + U) 
B« anti-log{Y + v) 

G= (anti-log (Y) - Wr * R - Wb * B) / Wg. 

81, (Withdrawn) A system for improving the video 
characteristics of a color video image in a video compression 
system, including means for: 

(a) selecting a set of image channels to represent the 
color video image, including a luminance channel and n chroma 
channels, where n is at least three; and 

(b) coTT5)ressing the luminance channel and the n additional 
chroma channels to a compressed video image . 

82. (Withdrawn) The system of claim 81, wherein at least 
one chroma channel represents non-visible wavelengths. 
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83. (Withdrawn) The system of claim 81, wherein the 
luminance channel is the image channel having the highest 
dynamic range and resolution. 

84. (Withdrawn) The system of claim 81, further including 
means for coding each chroma channel independently from each 
other channel . 

85. (Withdrawn) The system of claim 8i, further including 
means for coding each chroma channel differentially with respect 
to a selected other channel . 

86. (Withdrawn)- The system of claim 81, further including 
means for reducing the resolution of at least one chroma 
channel . 

87. (Withdravm) The system of claim 81, further including 
means for applying a quantization parameter (QP) value to at 
least one chroma channel biased with respect to a QP value 
applied to the luminance channel. 
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